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(57) Abstract: 

PROBLEM TO BE SOLVED: To record a digital signal 
with an arbitrary data rate by arbitrarily selecting 
numbers of revolution of heads and a tape running speed 
or the like and to reproduce the digital signal by 
making the state of a device the same as that at the 
time of recording in one set of the device. 

SOLUTION: A digital signal is recorded with a 
predetermined wavelength by arbitrarily selecting the 
number of revolution (r) of a rotary drum (rotary head), 
a tape running speed (v), a recording rate (d) and the 
number of used rotary heads (n) and also information 
indicating the combination of (r, v, d, n) are recorded 
in the subcode area in the same track as main data. At 
the time of reproduction, numbers of revolution of 
rotary heads 1a-1d, the running speed of a magnetic tape 
2, the number of heads, the sampling clock frequency of 
a waveform equalizer 7 and the center frequency of a 
VCO(voltage controlled oscillator) being in a PLL 11 or 
the like are controlled to the same states as those at 
the time of recording by detecting the information 
indicating the combination with a mode detecting decoder 
15 and by generating control signals based on the 
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[#fF»*©tSH] 

[ft**U ?4 v^Wi-g-i $Hfci»««-^Sr. ~ 
y K£fflV^fE®$M£±tClg&©^-*':7'n yffchte 

fliers' K£.tffE®8£#©aS, 12^-^ V- K X 

tfflUi-ra^s' K**ffiR»-w:j£u *©Kj£flMt«:i& 

lEx -f *SfA4B#km th?y^t. ^«>j£«>;fcRff— 
1»BE«^fr©W£PM&l*fcW:, IWa^? K2fctWE»jK 

[ft**2] IsHEK^A^Kttfeixfciate-vs' F&ffl 

1 £ *vfc tMWI-§-«r**©?*— * -fvytfrbte 
ZYyy? *mmz-Mf& bTfE®: U IS»^F t XtS 

Kcom^^H.^^-^IS^^cD^aff, fE^ir- 

©lB#jfcfi©5*w S^/W§-E-«rW£^# 5StS©— o© 
ftttfcK Jt b r 5 S3- t , 

^©^fTaS&I^ffl-TS Highs' K|t»f!ft«2:IS 

n— t -r -s t miES^«^a(H]»§ot!)f^s:©j 
[ft** 3] d/ (r • n) vti£ 
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** 2 12«©x ^ v^/Mf -§-fBgfcS£H§So 

[«** 4] itmB&.fs-&immKtt* *MEW£flr-§- 

KjeflMRSrfcfflU WBHfi^y K©EHER©*ffittfc: 

mteSriMrr-sgs i ©f&iwt-g- 1 , mm^— 

©«JE«IW3HB«©f'Ii'»«**«l«i-r*fB 3 ©ffiMBfll 

ftffl-rsiSIBlHje^s' K©«^:©^W'(i:^*<3vv 

Sr*J^l-r'504©fiJfflim-§-t Sr, ^rtu-^tv^bTW* 
■T5 r. t ^#«S: t -r&W&jl 2 IB^©^ -f v^/Wi-^-lE 

[ft** 6] f ^^^«BE«Kf*:_hl!:, i^/Mi 
-S-t **Lfc««fl|-»S:«»©9'-^^ei y^*»f>*4 h 
^y^S-JWW^J^b-CSESU IS^^FtlHl— XJ*S'J© 

SWIB^^i^^/V'fl^-^lf^b, S^«-^*0=aiH]{6SSrii 
b-CtKIEWam-^Sr^TC-rS^'f 5?^/Hi*»«S^Sfi 

40 WfB^ y Kif-f^^ «ME«yftfr©ffi#3Sft» 1E^- 
9 V" — Mltfttffli-S^y mSrftSicKSb, ^r©^: 

«>fcl$ff— je©«Bflk»*-CWIBf f -f ^ ^^IB^j«^(c|B 

fldfB^-f ^^^ISfflaSEfl£©S^M*&^lcW:, StflE^yK 
h?4 ^^*tTE«B6»©tt*HaflE» IB^-^ w-FR 
tmfflt5^5' MRSr, WBtaii— ^©BESjft*©^^ 

^^/vW-g-SrW^-C* 5^f3£©— o©sfc#(£|9:/£bT?? 

50 tWBf*^^^!KIB««^©f?^«»*»?>iftlEW!3fe<lM»Sr 



(3) 

3 

ffl-^-lc X V , WE^ y K k f-r * * #E®j«#:©*B*f3fi 
Bo 

(T>?—9-7viyt?1i*t)l£Z> b^y^SrWI&K^fKbTE 
IMBh^y^rtK:, />/i<tt)W^ 
~y Kg#©j£*Xf*3£ffl^ y Kk©«*f3*A. 12® 10 

3£©E«ifc£T?E»$ixTV-5 r. t Sr«rtRki-5E»fflt 

[0 0 0 11 

»U r*t«rW4fei-*9*-fi?^vHi#E»H4fe««2ltJ« 20 
[0 0 0 2] 

W«fHf-fr, IbME — y J: 9 h 9 y ^ «r 

Jffl#C{;:7£jSbTE»U [liters' KSrfflwrgEE&b 9 

S4*fc»iB»i*fcn— ©isi<Kjfc-T?iHi<B^-aia*t^y k 

^— 7"_h©gEE«§!: h9y ^kgEE^T^v^/Wf-fi-S: 30 

tfflffifltt^y rvr-T?««bfc«, a/ 

flsu ■fittamffl/v-^ (pll) nnrcttfflbfc^py 

[0 0 0 31 -©»"£\ _tfB<Oia®^S.U5ia^S^^O 
~y KE«R-*y— z/jfefrSMttt. tt*H*<5— 

©t>©k br^^-h/cva. r*u*, ^y keue^ 

*©««*#* (»4i*f-^v-b) #IB«Wk* 40 
* 19 . H*«*JB«*1lf«KiS CT±E©«0g3WlS»© 
J5**«tt^P L L rt©3&«*©*JBHSE*«»A/DaE 

^©f-i^y ^?Py:?fe?frKX$tt&it*Ui& 

:/±fcttW;:e*WP©^y KEMKM^ 

flTCfBftU iMfS^***©^©*©^ KEUHft 

^-:/**T*«-e??£-*-3.fc3fcb-C^a. £*U*» 
T^-^/WTRlcPS^-f, ^•^BS^-r*:? 
fcf-f^vWM-SrWlkU i>*/Wf -£-E 50 
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[0 0 0 41 

[«n#^UJ:5&-*'SMJH] Ud»L*^e>. 1-fr© 
E*ff£©;fflfrPi£3ftii)a£Lv\, «*. 

&u#Wi3 •?©?*—*» (x— b) SritfTEStS 
£U WKJ:3fc**lll©e«?f£a*K*3;ft5 
J:54i#ttt, W^3 9 0f-^i (f— * 

[0 0 0 5] WVTRffli^ ^^fH^- 

- K©E®S4 k . «WM©W*. tf 3 fS©SNfM©E 
t •5SB#fH^— K©E»S£ £ SrS^WtCfT 

K-eE^^^fcw^ft^fM^e— KT?E<Sk£*i>fc©a»tt. 
S4^l:i8gf- ?"©«:## iRjlcf&o =■> h n— /P b 
E® $ ftT V ^ a V ho — /WW* © JH "C^J 
8ijb-cv^„ ba»u ^sjm#h^~ K©1. 2 5iOJ: 

m^ii. JiE©«*St»© J: 5 * =» v h o -/WW* 
©JS#fc± 5*JBU3r8st?r±, 3 ^ ^ b-^x©|5J! 
©Sas/h $ v ^©t?sfijgij-e# fcv\, 
[0 0 0 61 — ^ f^v'iS'^VTR^JlctSt, ^ 
y K©l3tegc$rr (r pm) , ^©^iSSS: 
v (mm/ s ) , E® ^— V Sr d (M bps) , ffiffli" 
SEHE^y K©fli*frni: (r, v, d, 

n) = (1 8 0 0, 16. 675, 14. 1, 2) 

hz> 0 ba»u t^tt-eof^ ^^^vtroi^ 

aisIB&©S^.7 J — ^ h k£H3£t?$> t) , * fc, E»^F 
0/<7^-^ (r, v, d, n) SrWJ^fcVVfc*, 
R|-«)«MII*-fflV^ (2r, 2v, 2d, n) (1. 
2 5r, 2. 5v, 2. 5d, 2n) if. il*^«a^ 
-a-fc>*-t?#«©7*— ^ V— b ©E®S^* 5 T*# ^CV\ 

[0007] zcoxoic^ f—^^—vmtK 

©^^•©E^^x ^ffl©ix*xA§rfflVNTV>5©^ 
^-Cfc 9 , 1 ^©Stll-C, KEHSBc^— ^*tf 

aaE^if^aKWiLttt*©^— ^ ^- bt?7*^ ^ 

^/wm#SrE4|!:b. E^t bTx-f 

[000 8] *5§igi*w±©^:«-^^SHfc'b©-e. 
l ^©sat?^©^-^ i^- H-ef^ ^^/Hf-f-^fB 
• U E^tP^lw^-ex^v'^/^^-SrS^bW 

[0 0 0 9] 

[^S^^r-r^fc«>©#Sl _hE©S»^3i^-t-Sfc 
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jkxz^mmkn'&g.. mmrf—v^—v. &xmm-rz> 
ki±. ~, y h'RTffzmmwomm. wmrf—9 i — k 

■8-(^J:»3, ^y K&tffE®l&#:©3£g, «fflti^?K 
**rffi«k* t fstf 1 -f-S i Alcff^flr-g-ttAlBltt© 

[0 0 10] r<D5IK-Ctt, ^y K.R.tKlB^ft:©^ 20 

7 s w ^ * A-fi # t H3 C h 7 y 9 a> £> W£ * JtfcR JHMR 
^ ©*J#P £9^y FXT/BMfcfr©)* 

ft, tizm-rz^y vm&w.mv§bm£m~b-tz>t# 
^*/m-s-«rW£i-a r. i: ds-et 

[0 0 11] rrt, _h|E©SE»aEflcasiHlteK9A^K 30 
•^y Kffc*rtt*fcR£LT?*y S>*A«#©e»B£*s 
[0 0 1 2] :rt, S£ff-^#ySlel8&as, Sdfefi-^S- 40 
?T§IK©til2j a y <fc 9 WBU Ltff 

sntfetuu lately K©iE]te^c©«imft{c^v^[Hite 

1 ©*.»«-*■*, ^-:/ttlE**Wt:©*fT3£«©*a« 50 




6 

^■EI»Sr«l«i-*-*»4©tWfq«-9-i:S:, **vWu£riKL 
[0 0 13] *3SWfcJ:, -h1E©RjeilM8fc, 7*-r 

*«■)*©*«*■?*> 5 * -r i^— 9 ibs^e t 

K«*rt»;:|B«t- S J: 5 V±tc#>. V7=*— KWjE© 
[0 0 14] JEK, *5IW©fB®l«#:(4, <?4i?9M& 

^b&tvtzmmm-%-&m&<K>7 ! -97'vy9frt>?£z> b 

9y^Sr«BJSfe{C^UTffi®$nSi:*^ v Y7y9ft 
[0 0 15] 

IfiOJgffitt, [elte^fo^IUteK^Atci 8 OSWfRlb 
Tttrt btitcm 1 ©7i^^ft«©» 1 ©HWE^ > K 1 

» 1 ©EMBUS' Kl afciE«LTEieK9^±*cHft6> 

Ete^y Klci, %*<r>Wfcr*v Kleins 0«*f 

rsibTiHiteK9A(cK«te>*L % i2^[u^5'Kibi 

Kld©5t>, »lXV»2©lil*i^^ Kl aM 
lb^fflV^T. »S*4<DEI*i^iy Kl a — 1 

dS^fflV^T, UlteKy^co^fiUStc^l 8 0«<OAfl[ 

[0 0 17] Jt|B<D7*>f — Wfc LT 




[0 0 18] _blB0>>*y^tt, «$C^-^2iC^^^ 
- * 7 =* - Kx - 9 t * h?y^CE»S 

te^y Kia-i do*acfcf8oT**fiia«-r*wi 

Ki5i«Sn4 0 H2ttr©V:^:/ny*<D— «0> 
f (Sync) Of«2U, 3/Mh©7K^«« 

( i d) amm 2 2 1 , *tim«r**w-s 3 h 

©^y^**AS«2 3 fc. bomWfftfty*— 9 

]E<0fc«>0>8^>f htfV^y 7^<D1H#2 5 fcdSWP»yilW 
tOO 1 9] *fc. H3tt**M<0— HJfi<Z>»«RicJ:D 

y^ra^— s^S«3 i. ^yjy^i^WEa 2. -9-^ 20 
35. /yry^/viiisae, ^^yf-^W3 7. 

139UjEW-§^*3 8, F7y^;«3 9&U*^ 
— Vlsffi&A OfrbftV, ^aST?3 5 6->^^^ci^^ 

[0 0 2 0] ^>f ^-^«*3 7&l^9fTiE?9F-^ 

:/ny^<BfgHR<0 3 06^^n y KKSSftSo 
»DWjBRHHW63 8tt. »DirnE©fc»©*M9F 
(C2«Ff) 2S!a«$*t*««-e, 3 0^^?/ 30 

(=4 4 8/M h) t^^/ojy^B 
**VP*L 2 8 h (=2 8Vy*^) 04oOt/n 

-Kv^^p*y^4 i^e>*5 0 

[0 0 2 1] lo©f^3-K^/P3'^4 1ttB 
4K*i-«fc5i^ 2 i^VaS/KORI»lW-§- (Sync) CO 
««4 3i, #l^#;V07K^f* (ID0, I 
Dl) ©««4 4, 4 5i, 7K^MID0, ID 
1<D:e9 — SrWBiJ-*- 2>tc#XO I D^Hf^f (I DP) co 
1 i^atf/l^fiffgU 6 40 
/K0^4 7t, 1 8iX>-#/Vco^^=i— Kf- ^<£>^ 

fcW4 v-V^/UCO^y TMfiMU 9 fcd>e>ife5o * 

^^oHJgco^-C^, rcoi^y^— Fyy^^n y^ 
4 1fiC, StffE (r, v, d, n) <0»*^;bi££*-*- 

[0022] m^MW^z.m.m't^^s t^^-Kv'y so 
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-7^41 fl©7*-7y h I D<D 1 S'Vatf/MDfil 
«4 7|ctt\ H3<D««3 8(c|E«SS^5IBi9irjE«F# 
(ECC) O^Pix^t^X, l*<Z>h9s>^S9<DE 
CC/n^m^ /p^7A#^ 

P5/^4 1 ft07*-^y b I DO l i^^#/KOft^E4 
7 letter- K*^*e«t 

[0 0 2 3] ii«ttl3<SK5A©lHlte»<0W«tt2 tf y 

tf^ rr-eB:r*te>-&W-6 try hSrfUflH-S- fclci 
0, ffifSB (r, v, d, n) <0«a*^t?-frSr*"t-«aSr 
IBSprfSo w 000000 w li (r, v, d, 

n) - (1800, 16.675, 14.1, 2) SrjftBfcU w 010 
000" [* (r, v, d, n) = (2250, 33.35, 35.2 
5, 4) *3R!*^aiV^ofc*'&^«>«l9»«>T*5<o 

[0 0 2 4]ffi^j£tLT, 2 Ify htf>|§MBK9A<B 
EHSRdS" 1 1" (Dfc #tt*^=«— Ft*— *0>fiB«4 8 
^ (r, v, d, n) «r«SUfcl5£«rt-5<fc 5KLTt i 
V\> jfe*5, rfrkj^fcfcWfcj&vfcJ; (r, v, 

d, n) Oti^H©K**^TW«fc LTB«rt-6 
jMftt:fcv\, «*.tfBWKK9A (EME^yH) cDHieifc 
r«tt«ria»U fi6«**v, d, nttr^fe— *«J^ 

[0 0 2 5] (r, n) ffttSrlBftU (v, 

d) Sr#*S*Srifc"C** 0 *06^y hSri-^T 
fflV^i 2 , ai9<D*— K*SK^T?tSffi, 6tryh* 
3 try hfrttoT 8ii0©*— K^Kfti"**. %>m<o 

»*^*?**SJpjglJ-egr tui J; v \ 
[0 0 2 6] Z<Dmtfo<DMWi'T*\'&s fltflS (r, 

v, d, n) (D«a*^J>*fr*"rfl»«©ttK±fe-f, tt 

«^ - ^ 2 ±fc|B« $ ^ 5 >f /^m #cDiSg te3t(- 

J: 5 KIB«i-*o 

[0 0 2 7] 
»1] 



&m2 7b^m4{C^Lti7*~^v h~C. ^o. (1) 

(r, v, d, n) «>|ft*-&t>*^«-r««SrWfrt- 
[0 0 2 8] 0C(C. JifBcO J: 5 KEftSttfeK^— ^ 
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(r , v, d, n) = (r„ 
K5At- #EH»1 6dSHHEK?AS:lHltei-S 
1 d©0tESft«rr,i:U * + #EIK 1 7 

yY^y^tf (HSW) ^/W*#£l§l»5 #tt#K 
^ £ ivfc H S W^/i^ b T * >T y ^\mm 4 

[0 0 2 9] r^U-J:^ E<W(F««y— ^2JKOlE« 
h75/^ SrlUte— yKla-ld dSJEJJcte^atSrPM&i- 
5 0 C<D£#, i^iaoTH IBS h 7 3/ ^ <D|B«I» 
fc|g(E^^ Kl a — 1 d0iStWi:^-SW> IE« 

3©1H»*^3— KV^^P7^4 lttJtK«*Slc 
[0 0 3 0] Hfi^^Kla, lb. lcSlfld^ 
y7V/3a, 3 b. 3 cXV3 dtiO-ttt-etuStr* 

(^OW"ettnift4HT) OlUg^^ KOR4ftf© 

os^fc:S<SVvT\ AA»ft«tftA/D«*U 8»g 

[003 1] 8fc»IWfc#7H: % t^Dy^Py^SS 

flrf-S. rrt, ^^p«y^»±ia*8*>e> 
t^UV^ny^lt (2) *Sr»|*: L|E«HtH|-© 
TtefE^W— h d.O^-ri^/MHi-SrA/DgEtfcU 

[003 2] mmmivifc 7 ± •> s *ufc??£5*-f 

$feT2ttffi-»&£!ft£*b*:tft* WSU«1 0MPLL 
OSS1 1 |ct*L^*i««&S*u*. PLLIMJB& llttjSH 

^^aE^^taiBs 1210 <ommmmmj£\~ <t ■? , 

<ottJEIKHn««4» (VCO) ©^^^ttfttflMttd 



* *-c, (1) 5£&iaj£-r 3 -o©»^M 
v„ d„ n,) (2) 

V>5. ;i©PLL[hJB&1 l<fc OttJ^^ttfeS^:^ O 
«#f*WW« 1 0 - - T?fcHi# 9 J: 9 ©I? 

[0 0 3 3] 10i!5WA SfufcWBU?*— * fc P 

10 LL08S1 1 itJta^J^^frW^^Ps'^'fl-f-^ I^W 

*«#*»«lffi**t. IS 9 IT3ElHie& 1 4 fS4f-;? I 3 © 

[00 3 4] ^~ K&tfJv* =— ^ 1 5 ti^^—f 

20 <-^^3— K3ME3 3dSS^^ixSts ^e— K*ftfcH7*=» 
— ^1 91E^:£;h/0<>£ (r, v, d , n) ©*& 

[0035] ^~ K^ittix if i 5 r. (D^mmn 

fK 1 ©»Wfll*«r^J«Ur K7Af-» 1 6 {c-ffcfcS 

[0 0 3 6] t-Httlir^- ^1 5B» ^ttllE 

2tc^n^tt#*&br, ffl*4*i5tv^9^Bj' 

40 HSW^/W^^lHlii&5^*&Ur, HSW^Bi 
5 ©m^lH S W^/P^cD^-^^+SSrSUtai LtitUEl 

[0 0 3 7] /i*5. _h|E<0 K? A-y— tHUIBS 1 6 S.tJ5^r 
t^^vt- #IhIS&1 7li j eti-<E r ii^*n©#^'efc 

/u— :/[h]S& -Cfc 9 , _h|E©<t ^^=¥ + 7' 

50 |§I«Sf(:l^ CfcHk 9 bAttft© F G^vu^. t SHift* 
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(7) 



1, »2<0»Jfl9«#tcJ:9^*»JW^#5«lJ*i:i"ttri 
<fcl\> 

[0 0 3 8] H5Bt^J >??u y?$&$m&8<0 

0»«t5»JW»5 2, l/8»flt5^fl»5 3, 1 10 
/5#m-5#«»5 4. l/4»JBtS»JW»5 5, 

rttb^jaSSS 2 — 5 5(D5^V^f^- <DM£im-%-& 

[00 3 9] ^Dy^JSSSSlOffl^njf 

fc. »»«5 20)ffl^WHS»tt2 7MH z, 
#5 3<Dttl*^/W^fflaft|»tt3 3. 7 5MHz, 
5 4 Offl A'-VW*ja jfcSfcte 5 4 MH z , :SWH» 5 5 <OttJ * 20 
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: ^^^JSjftjftH: 6 7 . 5MHz-C&£ 0 r=18 00 
r pmCO<h#(C2 7MHz^fy/yy^^t3 5/^^fe 

$Wa*5 3. 5 4X15 5 5<offl^yv-^|cj: 
9 „ JdfC r^2 2 5 0 rpm, 3 6 0 0 rpm, 450 
0 r pm^/iofc^r-^V — Mt^^off-^ 

[0 0 4 0] ro<t5(c. rcoS£teco7^(ci;*U2, # 

[oo4i] *«i8©af2<osn6<oj^i»jcov^r 

*I1B1 tl3«"e*>S35S. fflSB (r, v, d, n) <Off 

[0 0 4 2] 
1*1] 



*- K 


r Crpm) 


v (ram/s) 


d (Mbps) 


n 


d/rn 


1 


18 0 0 


16.67 


19.13856 


2 


5316.3 


2 


2 2 5 0 


41.68 


47.84640 


4 


5316.3 


3 


4 5 0 0 


83.36 


95.69280 


4 


5316.3 



tf , ^~ K 3 1 S>IBM§ 9300 h^s>^ (=45 

0 0H-6 0X4) *U ??Kftm3 

M^Lfc <fc 3 5 6^>^^n^^ 3 30 
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